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PORBWORD 


In 1819, tne United States ship S.S. SAVANNAH maae 
the first crossing of the Atlantic assisted by a small 
Steam engine. It Was a daring enterprise sponsored oy 
American snipping interests. ‘nis first venture witn a 
new technology proved to be & commercial Tailure and tne 
engine and boiler were removed to make room for addaition- 
al cargos SAVANWAH ended her days as a conventional 
Solan Siler 

Twenty years later, the Britisn ship SIRIUS crossed 
bac AtlanviCmpecemetucenecnulrely Dy Svedie, cus voted 
tne development of the powerrul British steam propelled 
mercnant fleet and seventy-five years of maritime domi- 
nance. 

Now one hundred and fifty years later, it may be 


that history is repeating itself. 


aBbSTRACT 


Moen COmninant PUrp@SeeoOl —ciilS Sule! Se erealisuic 
etaminatloOn OL tne eCOnMOmle Leasibility of mercnany ship 
nuclear power and lts relevance to the present state of 
crisis in the merchant marine of the United States. 

the stucy reviews the origins ana current status 
Oioeo. Vlaritime law, ivtS archaic System of airect end 
eiemece > SUDSiId1iesS WolCh tries to mainvain U.o. ship— 
ping interests on a competitive bdasis Witn foreign 
teens, an. vne Lalilure of this system as evidenced by 
tne post-war decline and present anject state of our 
meme@ant tlect. It underscores tne princival causes 
POemeerivime aecay as Nign costs of construction and 
SpeGeclon under the U.S. flag, labor strizie, antiquated 
legislation and (he Lope Uememalree Wome e our sero a 
fmemial action. Ilt iS SUumsestea thay tne merchant 
marine or tne United States which today carries only 
i eeeeOur toval imports and export trade, be revitalized 
in the interest of national MEecCeSSLtY< 

AN eXamination of the current state oi worla mer- 
Chant ship nuclear power is conducted anda it is conclu- 
ded that leadership in maritime nuclear propulsion has 
Hesscead invo the handS Of OTMer Mations. A representa— 
tive sample of tne rorces tnat control tne future of 
merchant ship nuclear power a@n tae United States 1s »bre=- 
Semueas IniS Sample indicaves tnat the positions and 
attitudes of tnese forces are in conilict and wnat the 
result is complete stagnation of a merchant ship reac- 
Tors program. 

“ne study then describes tne construction and op- 
eration of a mathematical model of a hypothetical, but 
realistically configured contemporary merchantman in 
Vomegmeall COStSs O01 CONnSTrUuGmrom and Operavion tage Con— 
tained. ‘The model is operated under iaentical condi- 
t1ONS 1M DOtHh a conventional ana nuclear mode ana the 


results of operations are economically comparea. 


(Misereluma oy evalysis Of rcalistic variables is 
conducted to cetermine those operational factors thar 
CONTLOMmEMe mee Det yiVve Cnviromment vetweon nuclear pro- 
Dulsiorwc 2 eOrieEt rca scOipS. ZO results Of operation 
ane sSstnstumeeer analysis Lind thal nigh power, long trade 
TOUTS COOMA rOUSG SUING ang navn reactor UWiiliza= 
tion are wne Yequirements for competitive maritime nuc= 
Clear 0G Wemeetamuaany Gliese eQuireinents are now megrin 
the ship under study. 

A review or recent estimates and forecasts for the 
supovly end demand of fossil fuels is conducted. As as= 
sessment or these forecasts indicates that the world 
Dank Of Pometimetere wa1G being napicly cepleted, ocariv— 
LCularly iiaeveemes 2 wen Oil. “Ihe Winportance of wacce 
LiIMLMD chime eece Uc wecO Le Uransvorcation 2ndusuem, 

Wl UNM Perttellowgelmests On OCean Commerce Tsomex vlLoreds 

Mme Suudy Concluaes that there 1S no compevitive 
Pasis for nucWear propulsion on contemporary merenans 
SHiDS Since eutemecorct gions LOr eCCOnomic parity wiv 
conventional instaliations cannot be realistically met. 
mn COViCWEOLeCUmecnUmcuany eS 1h tie mari tine mds trys 
made, and it is sugvested that a new concept in toval 
transportation is emerging wnich sees the snip as a sud- 
SYStCi GatilCme wean eCOnOMLC CNULTY.) Liiks review 
suggests that the requirements or this new maritime 
concept are moving in a direction that will meet tne 
conditions for competitive merchant shiv nuclear power. 

A conditional merchant snip nuclear power program 
2S CCCOMMemecUmenCwGcsoem toed. Whe program callseror: 
POVe Luniemion Dp OOnLtOrea research and developmenc  g20— 
gram that will result in a packaged nuclear steam supply 
system for installation in a series of selected sninvs 
WHOSCG COemeeaCtericuics meev the Conditions Tor Compete 
tive nuclear power. ne basic conditions for govern~ 
ment support are tne acceptance of standardization of 
design to achieve the economies of volume ana that ship-~ 
owners aenonstrate that a need exists for snips that 
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INTRODUCTION AND HistvOnICAL RaVisw 
Heme e ace 
Dremracvceriace Dewween nuclear Soro 0ums1on. and "1ts po= 
tential application to commercial marine use cannot ve 
pouctocmin 1S0latlOn Irom pertinent distory., whe purdose 
Ol this part is to acquaint tne reader with tne basic back-= 
prouma OL United States ma@rivime law so thay subsequent 


Peeulons OL tNiS paper are put in proper context. 


Be LOC VU. 5. Mowe ma iy ear Uc e ummOnmme ooo 

mre CONSUL UUtLON Oi eu. co. Mari vines policy secre lier— 
chant Marine Act of 1936. ‘The law was passed because ship- 
Meerrne and Wage costs had priced tne privately owned U.S. 
Meeemany Lleet out Of conpetition Witam gzoreign flazs. In 
Pemeubenpts GO stem the decline ot the UsS. Merchant Marine, 
tne Act of 1936 introducead a system of differential sub- 
Sees 2Or the construction and operation of cargo liners 
@omeepeciiied essential trade routes.; 

But the Mercnant Marine Act served a broader purpose 
than the surface aspects of economic competition with for- 
Pec@ecavlons. tlt declared the maritime policy of this 
country to be that the United States snould never be at the 
Heeewmor LOreien ships or foreign snipyards. iu recognized 
that an efficient and economic national merchant fleet and 
shipbuilding industry were essential to our defense posture. 
Its concepts called for a U.S.-built, U.S.-owned and U.sS.-— 
Manned fleet of merchant ships capable of transporting tnis 
country's domestic waterborne commerce, a substantial por- 
UrOumon 1tS Lorelign trade and supporting tae armed forces 
aseaa@ erfective auxiliary in time of national crisis.? 

Revision sot the MerchamGeNarine Pieters Tlemcen ter OF 
‘an epic controversy between and among elements of govern- 
ment, shipowners and shipduilders in the United States 
Voter Lu LS nOy the purpose Ol the Aiermewacneis contest y— 


Sapo 1cS DrOVisions Lor subsidy. 


*?Tnrougnout this thesis, superscript numbers refer to the 
Similarly numbered items in PART ViI1l, LI@SRATURE CITED, 
used in support of statements preceding »the superscript. 
aumoer s 
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MoethOn Imereiroecmuc ys. me DeSlC Susi dy 
ns of the Merchant Marine Act of 1936, as amended, 


arevas -10 Milos: 


Und@eCrieetemouLrnority of TivlLe J/weprovision 5 medeu,or 
a COnsSvyeucurommeasierenuvlial SuoSsidy for Snips enzageda 14 
foreign commerce. ‘this subsidy is limited to 55% for car-— 
so Liners and 60% for passenger snips. The purvose of tne 
subsidy iS to enable American shipowners to construct ships 
in the Unived Staves on a parity Witn wneir Loreigfn com= 
DetlLtOrSs. eX Wiese aoerODrCliated TOryenhis purpose amounveay ce 
$143,000,000.00 in 1968. 


2. Overating Subsiday 

bie we ycOnsvruction Suosidy, the overavin@ diriesen— 
tial SUDSIGV) TGR eiven tO ship Gperators to place samerieaa 
vessels on a par with those of foreign competitors. Tne 
ANOUMe OL tito upotCyulon0ased On tne CliiiTeCrencempcuneem 
the fair and reasonaole cost of insurance; maintenance, re- 
pairs, Wages and subsistance and the estimated cost of the 
same items if the ship were operated under foreign resistry. 
Any prorits made in excess of 10% are recaptured by the gov- 
ernment to the extent of 50%. Funds avpropriated for this 
purpose amounved to $200%000,000700 in 1968.° 


53. Tax Benefits 

[CCE oim Or tae Act orovides Tor the establishment 
or construction reserve funds. Shipowners may deposit pro- 
ceeds from the sale or indemnities from the loss of shivs 
into this fund. Any gain on such a transaction is tax-free 
if the deposits are used for the construction, reconstruc- 
tLOn OF @CQ@urSivion oz another ship within a specified wime. 
The allowable depreciation on tne new shiv is reduced by the 
amount of gain. 

Operators receiving operating differential subsidy ob- 
tain tax concessions for the deposit of earnings into res- 
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ifeeoe Fresent state Of the U.S. Meremant Narine 

moe United Staves mas a@ recurrema 2istory of vost—Wwar 
marivime decay and tnere is no more eloquent testimony to 
tne Masnituae ot this American tragedy tnan a review of tne 
Meeeerer Dpaviern that enersed irom siorla Wer Tis) When tne 
Deeeenverea the hostilities, our merchant marine base was 
emery inadequate to the Losistic need. A mercnant fleet 
was constructea on a crash oasis at a staggering cost. These 
Snips and the men Wro sailea and died in tnem performed an 
heroic task. Following the war, the usual sacred oatns 
were taxen that this must not happen asain. 1% nas. 

The U.S. active rlag fleet wnich consists of privately 
wned snips and fovernment vessels not in the National Def- 
ense Reserve Fleet has awindled from 1617 snips in 1950 to 
io. in 1966. Tnis revresents a decline of from 14.1% of 
w™iemnorld fleet to 6.8%. —“Pebdie Ti snows the numoer of U.s- 
snips and tneir percentage relative to tne world fleet dur- 
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1950 | 1966 
TANKERS of BG) 2 SoA) at) 
BULK CAKRIZHS 54 ( 9.6%) 57 (2.7%) 
ged UCL bees 1049 (13.6%) 804 (7.5%) 
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1950 _ 1966 
SAPAN | 387 (3.4%) 1405 (8.1%) 
Unseoaee £32 (3.8%) 1343 (7.84) : 
NORWAY 959 (8.3%) 1356 (7.8%) : 
We GERMANY 174 (1.5%) 860 (5.07%) 
CREECH ee (4.955) 952 (5.5%) : 
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whe UsSeo-Ren UOCayrlsS an eCnervatine exderLence. Stacie 
DEY On Ue eee cen Lae shivs nas now reduced to some 
1S: ships! and more than 90% of these are 20 years old 
Or older.” TMaese Shins are carrying little more thanwg. 
OL The VOva ewmived States foreign Watercsorne 2aoorceadd 
Sle ene we ty trade.? WitewOcesent Laue Or Shipeconsuruc ur omeme 
A00UC 12 Dee eyeare JAG wheat rave, the U.s. will pRaveran 
ACUI eG sero wmemmSOCa 55). Sal9s Dy 1972. 

The number of merchantmen ziyingz tne ensign of the 
novViev Union nas grown to over 14 
approximately 58% have been built since 1958.! tne U.S.same 
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nuSsSia had ceclared a@ shipping war on tne west anc 
there is little doust that she means to win. One of ner 
initial targets is the Hurope~Australia trade and passen-— 
Ber LOUtes ww itteman merecnant Shins are OLlierin= Uumogeas 
wool importers shipping rates 15% below competition. Soviet 
passenger fares are about $150 lower than tne lowest vrice 
cnarged oy tne British and Western Hurove lines. Ironically, 
some oi tnese snips are homeward bound after having unloaded 
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equal to tne task. To provide today's military sealift req- 
liGemento,a DOlYSenetic Ticev Nas seen assembled consis— 
ting of some 144 snips Irom the aging Navional Defense 
Reserve Fleet (NDRF), 27 Military Sea Transportation ser- 
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Wotumemte  COLme. Lloyd "Ss nest ster Or slipping sets present 
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iMfomeio. Creceived Onli 54,07 Gaese Orders. Une world 
leaders in shipoullaing today are incicated in Yapile IV: 
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JAPAN 17,646, 189 
SWEDEN 3,001,233 
wW. GERMANY Deena 25 
FRANCE 2,456,388 
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(ne Usowm weseetens Marine 1S unaole tO compecve om sue 
world market now for tne same reason it could not in 71930. 
lt COSGteeevOUteuneceesS [UC GOn Ol lc and ODperaue aucmwes 
UNC CHG de tec. t Memmas Cem Ore re feGgl Surry. eam 
ple will serve to lilustrate the point. On 1 Novemoer, 
I9UOSyeeOmusectvemiere Sisnead f6r she Construction Om nuaree 
COMMON Ge avmuemm eect cas SOLIDS DY wee Generek Uyienles Comen 
Oration Tor tne Lykes Brotners sSsteamsnip Company, Inc. 
SCOCC wed Ommconvme On. if 197i eae Const uc ylo orice 
VSiGS2eo oo OO eecn. “he foverenenad Us pay geuno rea. 
of tnis cost unaer the construction diftrerential suosidy 
vrovisions of tne Mercnant Marine Act of 1936. lLykes 
NTeCSLOCNL ei sites NOMCC, Salad tne COSe 100 CONS ucuc aims 
these same ships in Japan would have seen about $13.5 
million eacn, buy toe Lykes Company is building tnem in 
tne unitec Staves to ve eligioile for continued subosidy.'7 
DY "CONVimwedmsu slay’. br. Nemec 1S not rel er vine suo moe 
55% already committed by tne fovernment to the construc gue 
cost of tnese ships; he is undouotecly referring to wne 
OVereavime “Gilierecnvial SuvSidy Mis Shivus Wall oe tere 
tor oy virtue of being built in the United States. The 
Law DrOM Mw eigeesecec sa Dui SOigs Prom elvetpi lia tes 
vne operaving subsidy. 

Unitortunately, the nign cost of U.S. involvement does 
not end with construction. For the twenty to twenty-five 
years OF Mie seis Piie aiver complevion, she 2aces uae 
accitiomel eomperi tion Of Operating costs. An example of 
tne GCesreetowevais Competition is Sresented in Pavler wer 
tne following yage. 
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Payroll i $612,000 (40) | $184,000 (29)! $252,000 (31) 


i 
* 2 H 
Depreciation © } 510,000 (35) 250,000 (39); 


‘4 
¥ 
| 250,000 (33); 
Hepairs | 154,000 (10) | 88,000 (14): 88,000 (12)§ 











‘4 4 i 

Overhead f §=6. 50, 000 5) | 30,000 ( 5), 30,000 ( 4)i 
; | : 

Stores and / 84,000 ( 5) | 24,000 ( 4)§ 88,006 (12); 
Provisions : ; : 
ly : \ 2 

; : 

insurance H 6©105,000 ( 7) & 47,000 ( 7)! LOCO unGn) 
f } ; 

Other ? 9), OCC ama 19,000 ( 3)# 19,000 ( 3) 
" } f 
eee ee ‘ 
f f ; 

( y r 

Total Annual Cost) 1 Daw Oe 1 642,000 Ho IOS, : 
j { 

ts { ‘| 4 

i | ; f ’ : 

Cost per Opera- }; $4,446 i © $1,861 y =. $2, 186 
ting Day : } t 
i sal H 2 : t 






eis tyoical modern put mon-automated Dulk carrier. 


*2 Straignt line vasis over a 20 year period. 
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Ger wianune fer ture O17 Ge Maritime oroZram. 
Nee sho ween eoolheey. vie Wace Gis terential between America 
Scamen Gua me wOscmon Ovler Nationalivies Is Sstaseering ;~2oG 
parative examples, tne wages paid to tne Ue om 
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DOm GicoeuTes broxe Out Om tne nuclear ship Hao. 
AVANITAR. “hese Gisvuutes cersered On pay Giirerentials 
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between the engineering ana deck devartments. tne sivrize 
could not be settled. ‘AS a result, tne ship was immooil- 
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OVervavelm Wivowe me. General sagen ZOr Cvpercavioneot wre 
snip. Contracts mad to be negotiated with cifieren:t mMar= 


itime unions and a new crew had to be trained to operate 
we snip. !* Durie ~Ae SCCONnGC eee OF Exerc cme Uc aa 
ation, 1966-1967, the averase wage paid to tne 66 man 
rew of SAVANMAH exceeded $18,000.0014 

ne United States had demonstrated the peaceful use 
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of the atom tO whe world througn operation or the SAVAKWAdS 
1% had demonstrated something else to prospective nuclear 
Merchantmciipmere ne vOrs 11 GhilSs Country. 

in a statement oefore the Subcommitvitee on Mercnant 
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Marine OF whe U.S. senave on 10 May 1966, the Secrevary o7 
TLENSVOLUAtLOMemAlan OS. BOYG, SUmMEC UD eRe prob lemme 
Mari Di nee ke pou 


"li tnelUso. Merchany marine 2s to respond tvotusemnceas 
of the American snipper, both manazement and labor must work 
ClOSeCLY “Oneida ves 7c recurring Inverruptions in service 
caused by worx stoppages. Such interruptions destroy con 
Tidence Gm Ugo 7=@las Carriers. Sai p vers econsecnommemer lc. 
to foreign-rlag vessels for their needs, 

f£ series of labor-management agreements, negotiated in 
1965 to help assure viarce stability, Leve 1 preemie eccon. 
Olisnea the opposive. Under these agreements, if the men— 
vers of One union receive e2 “wase Loe te gase or ovher oencrit, 
Owe Ler Wawa vimememmOous Can TreQuem tiweir Contrecudc vaArougna a 

‘me. TOO ' Metetisemenc: Cenanc aroi tc ation tO ODTalin a4 Mavuccing 
INCreCaSCye by iGuemcime SCVeral whiors Wave re@eivecmencn ia5 
CreaSeS ule igoy UWNlON iS ime position tO eccemumn aay aime 
1S ONCe Geaaebememd the Others = anc ~ie Cycom oem cme le 
OVER acai mae 


EP S€CAU8C Of tnlempre cece, Venn] Crm eae omes) 7 oc 
meCWeehy 2ave LLSe4y mOee yaw 50, SINCemm cE Le De COcTS 
macwoase 'CCCral ep egereures, cer OUGA the oneratings suo 
Se cOegtan ana Shilodoim COStS CO; UOVGmmmemmumcer OCs, 
Meee Minish ule ori wy Of Geer U.S. Mereeaaueac ine, to 
Pee eve Wien TOrecipn me ce cuSe Lot only dO Seca linge emnploy- 
Pome Osus tirecavem vide ANndusury Witn CeCOmemrte Trulia, tsey 
Miveet | tue AMerican SuUdLIC as well, for they nave a snat- 
veering imvact on our Nation's wage-price stabilization 
SojecuLrves.* 

5. Outmoded Lerislation 





wnen the Merchant Marine Act of 19356 was drafted by 
Congressman Joseon P. Kennedy, oo, nn shios were 
err yine aoout one-third of U.S. Toreifnevrade.s One of 
wee ,ezDectations oi the lezislavion was an increase in this 
Ppaewen oO B20OUL 5US. Une Of the imvorvens seasons tnaat we 
meceweerrying little more than {% tocay is not the faulty 
meron OL tne Trameérs of this law, but cratner the failure 
or succeeding governments to maintain this legislation 
in an up-dated condition. 

Uge et The LTundameuvalbmeconcecOts ommpece Ct OF 1936 
Meola, Lbs provisions extencea “only vowcerso liners 
Pageced 1n foreicn commerces Ghere was Justification Oe 
memocmseo ol olONs ln vwhe 1990"%S Ghere Was m6 american. dry 
Carse DULC carrier fleet; we were marzinal exporters of 
the great bulk stapl On PLaimwendY Chain, Ln ecds tion, 
twnere Was only the oarest desinning of an independent 
tenker Fleet. Tnis concent was Tfurtner reinforced wnen 
in 1957, Chairman Kennecy reported tnat a study of trano 
Saiwomme Indicated that it would Soon Gisanypeer in iavor 
Sumeemco liners. he Act vooOx nO COSnizance Of Zovernnens 
cargo since in the 50's, there Was no important movement 
Qeweovernmient commodgivies in commercial shivs. 

Conc Tlons chaenzedee in iJoomrcry dul @arzo 2n OUT 
foreign trade amounted to some 206 million tons. Tanker 

Migmees 17 .Orel fn yoodeminucueased 1Omi4] teilion tons. 
Today, the Department of Commerce estimates that by 1985, 
Cavemen Carcocs Wilieet seem Volume momo 11104 vos 
emauumencec Cars0eCS tOm2o 0m ion tOmceum tomo UUnic 50m 
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Pete Ocoee NOC Comte OL Chicmvece tt wie Ulonn Mari vame 
environment, the basic clauses of tne Act of 1956 remain 
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ShivSGweli el owe 10m construction acd O0eCrouLa Cil evetura 
Suosidies. ‘Tne failure to cnange the law to meet changing 
eondition hag had a very dramatic effect. Sinee they axe 
MOVlClL i stole tOe Supsiay Under eimericer Lave Uso. or ceme 
of opulk carriers ana tankers nave sougnt the more favorable 
economic climate of "flags of convenience" — Panama, Lio- 
erla ana honduras. 

VOC2 Bel berila Cop lsSucrew i425 Silos 2ccounvum e.ce 
S.50 On mes Word tieet le Tnis isoehercer: tne ote User 
eve tals i ise « Taole Vi snows the numoer and type of snin 
under American Managzement in the FPankibHon refisury: 
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Unfortunavely, it cannot be reported tnat correction 
Of “GiS ™tellure tom nent; DOUn BOUSe ana) Senacve. = am. 
LN SLOUUCEG Gi ins purdOSe durive the Jest sesso nsom 
Congress tailed to be enacted. Versions of both tnese 
Dills Wevestims weiseocucee in 1965. 81s a4 docs i memes 
WAMeGeLVICa‘“S eaters Mave TOuUnd the Gubject of a meceaoas 
Marine UCPC TOCmOemomleCatea 10x correction"? !? 
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Comrormoouvei ined. in themeicry Of 190m 1tonenG ree cmocause or 
PereUscem lois OpiNiOn eels that micrchany marine ara snip— 


O 
ependence on suosidy nas fostered out— 
Culm ul CCS; NC Gr Ucn G se Ou sii 
Pestream. Of CTliS Ghinkio eo toe erzency 
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eer LOn SOYCAwareprecentvlng the 
JONNSON AGministration, made tne case for a new loox at 
Fovernmment support: 


Pimaur ins throwch “Vtessears mS a) rac muon, 
Mieege Marine nas Geclinead as ag inéusvry. 20s cecline 
Meurer els its increasireg Gesenaence on Government supdors 
Waeeucn SUNSiCLeES Of One Kind or anotrer. udsidies - 
Girect and indirect ~— nave been & compromise ausver to 2 
Gliiiicuit situation. Yney nave orevented both tne death 
Meemtac NavionaliZavion O1 Gee merccant Marine." 

miges SU0SLOY SVSUcm voces Wo 1 Teleawemeec On GelOrm. 
i@e@eeo Of ENCOUTaSing inmmovavion and proaucvivity, wae sys- 
Pememeocusces 2ULENLLOM Om Tie samp € collar as &@ source of 
Pmaeene. 4. Nev -SYStCM MUSy SeytOUure Toa Wile induce tie 
[acme rury vO teke xsull aavantaze oO: advancing Tecnunolozy, 
Menecement ingenuity, ana the resources or a skililec lLavor 
NOLS 

The Government now subsidizes tne snip operator to 
maxe up tne differences between certain elements of his 
Slee@aeting COStS and those ot His foreign comoevitors 
toeomrocess has proven ao and unsound. for ex- 
Sao bess Io ceQquires a network Glomideooilerg mh eabic i imewets ag) wdks 
Sweamsiip company's Ofiices, in well as an overseas stair 
of Government emoloyees to provice estimates or foreign 
operaving COSUsS. | 

HG 2vOSeS CUMDET Senne GCiIniStravyivesereoCcecurcs Uupom 
wae operator, who is forced vo make @ detailed justilticatvion 
for each of Ais suosidy-relavea costs. 

ie SeGulres Stciee acner ence to trace routes ana rest— 
ricus the overetor from taking advantage oI snirtting mar— 
Mew rcondlv.cns. 

iG Sives wile Chetacomn buyic anCeg@olve mo ca0lcedoy 
SEOcuoe since iffereases Gre pomme bY the Goverment." 6 
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pelGoAOouUsn There 2S Grove dle muChe vas Mogae uC pre= 
VelOucmAcGMminiStravion'sS pega 10n, Mc aepoyd meee, Moke ming 
Clear now reduction of sudsidy would"encourage innovation 
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Vie t ieee Omer OVOr Clb, Sol pOvwGercs, “Sui pouLldere: 
Wei iG ero Dome ad all Manner Ol METCNeny Barine. incgerecums 
VO Bae Ce MConCCimay cig On ai@ee (ia ly ier ie cee Gee 
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